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(54) ELEMENT ISOLATION FILM OF SEMICONDUCTOR DEVICE AND FORMATION THEREOF 

;(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an element isolation film having a flat 
surface for a semiconductor device. 

SOLUTION: The element isolation film comprises a first element isolation 
film formed in a first element isolation region and a second element isolation 
film formed in a second element isolation region broader than the first 
element isolation region. The second element isolation film is formed so that 
the second film is embedded into trenches 1 and 2 made in the second 
element isolation region to surround a center part of the second region and 
to cover an oxidization laser 30 formed in the central part of the second 
region. Thereby there can be obtained element isolation films 32 and 33 
having flat surfaces. 
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i m& 1 1 m mT^mmmizmfS. s tuzm i 
#*iffit k mi am i J: o a; v ^* 2 wf^«« 

mttmmizts^x . 

mzmf$.ztitzMiti—f- zm o mrnxm^n^ z 
i m*m 2 ] mrfam 2 a^MBK^sHi wc* & 

Z b ZftMb-tzm&m 1 tiai^^flSfH 1 ^^ 

mm. 

c ar** 3 ] m %m 2 4«tiBi m a yw^vm 
miz&f8.ztLtcx'<-- j r&£ $ ttc*tri k k-r 
i»if*« 1 icia*wstt3R^os^#8f!g. 

m 1 ftK**!Wi^&BW4: , 

( b ) msst 1 wftmtizm 2 mmm t jmttma 

b. 

( c ) m 1 *?4H!«*&tf WiBS 1 S^HMIIfW* J: 0 

KBk . 

jb k . flutem 2 *^*«fa« t m&^& mim&m®& 

-ZBtfttzmSb. 

(g) f*iesw>si*AL x^-^&iA'm2W»/i£iX9 

( h ) mifaSS 1 ftOTAUfR-fKU-lf- * ASflv^ ? k 

Lx^mwmw.^'kmthzbi.zx o h uv-f-tMMW 

Sgtfgk. 

( i ) mrlEM^yf-^^^ixTV^^^a^^M 
1=I6»«j«JI Sr»rtW-4 SW b . 
( j ) IKfflltelMMtJifcjtf'J ^y^-f 6 £ k CJ: 0 mrffi 

s$ i *-?^«fB«feH4i(5 1 m=Htmmi: mm l , mi am 

£tf.I k * &8 k f 6¥W**F^3R^«II^Jfcfir 
ft. 

t araas 5 ] frf am 2 

iiiiistM ^^k^^k-r* it 4 ^ aea 

[ ff$£ 6 ] meSS 2 ftK* k x^<— 9-Jitt v- Vay 



oT'JFMS i k £ k t & l»*JS 5 
[ If $m 7 ] HulEgl© ( a ) cDfjL mfiem 1 MlJf ± 

( c ) com. m^fmemw-yimmztix^ 
h^mwm.<^m^z%A mm z&tfttz aw* $ t> 
izi?^ mam is) <wt. m4mtmzwom<®. 
viz-zbiz&tsz b *®WLb-rh if^4 t,z%m<v*m 

b -r&mtm i izimco^mim^m^mm^mm 
irm. 

m i wgmco3m*m$,ztiz> & x^xhtih z t znm. 
b -thmmA izwmco^mi^m^com^mmcomm 
im. 

i mm i o i mum 1 mnm , m 2 ommsLvx* 

^4 MftWiKftnrC9(Mc$ ixhZb^mb-thm 

imi izsmco^mi^m^com^mmcomm.ijm. 

immi in ( a ) ¥m#mwLtiz^y mitm. 
m 1 ~~m 5 w&mzMmzmm-t&fmb , 

< b > as 1 amMifcttUftirtirfe* 1 0 

fcMiem l—msmmmz^f-yiy-f&zbizxiom 

k, 

6 mmmRr/^—ym & aw-r s an k . 

( d ) iffia^-^wsratfttAaw-a - k t«t OHtrie 

Sk. mftem 2 m^mmm k i^s-r & frte^ v-y« 
laiMSrad f z&m.-t&mgb , 

-s-m-rsaitk. 

wxmz®*)m<fmb. 
( g ) friam 1 t 1 ;^ 4 %mm%.T/®<ki—*f- 
-?*7b Lxm&tmtbwfot&n-t s i k tc«t 0 h u 

y^£»j£lT6im B k . 

( h ) Mi hU y+ifiim UttX^h ^ftlt^ffi 
( j ) BulSIS3^Ma^]R'5l^<ai^k. 



(3) 



WBB¥9- 1 9 1047 



( i ) t-riass i W8m<?>$kWtf®iiizti&iTmizwi2 

mib^&*mfam?nm?-ftMm<oBf&.ifm. 
imsm 1 2 ] HuiEm i , m3Rts&5wsmbx'<- 

«tttf>SV*Rjirc#j£S;fc4 £ fc £#$tfc-tl>i»;fcJS 1 

1 3 ] mm i , »3»tfa5 5mmmb ^ 

^4S^6if ^ fc ^wmt 

[000 1] 
[00 02] 

A'.y ^ fSM&W^-ftlW'-K'J y (Chemical 
Mechanical Polishing ; OT, CMPtftfl,) Srff 
O^&fc****)*. 

[0 0 033 ^05^. CMPIlliD7o-Ig^x 

flsaTfi^iaiss-ftflt-r s - fc . ^wmpt ^ 
tt^mvtmb Lxs&ztix^h. cMPiettj 

ansfkiWku-c c m pjinco-?-i?yzmm'z> z b 

[ o o o 4 ] ei jb^m 3 iimzvymtttmey&i&Ji 

1 0 <D±&C^y KHftR 1 2 fc AlSlfi&jklR 1 4 £J0t& 

izmm ttzm, *mikm®. 1 o ojkv c fc 

h. tfUC mW*9-vl b^bm-ftfe 

3£, mmTfrMmmDwm^huyj-AZBfc 

L, HulBM^Vf-3, 4*>'m$ti^^a«^ffl 

ctewiMtJi 1 6 *M^-ri. (Hi ) . 

[0 0 0 5] IWa&WIMWiSrCMP"*-*,! 



(H2) . *cDf&. frfB^^-^l 5 (H2) 

m< (03) . ta^Ltzmk(om=H^mm<7)Bm^m 

izXhb. m— , CMPI^cT)^. fVy>/ (dishin 

fiKsn^v^. ep^>. %)M<7>7v-rt>i>®mt:mMtx'% 

•fc MPxnco~?- : Jytf'hZ <tph» 

[0006] 
[0007] 

1 3B^«««tc»J&* WtSS 1 fc fiifE® 1 

} on^^2m=HtmwmzB^ixtz'm 
x. mm2m : FftM®iz, msBM2m=F»mmmo'p 

[0 0 0 8] Zcom. «rE»23R^Mtl»0*Htt 3 Fffl 

■c i fc swa* t < . fria his y+nmuz&ftizti 

fex^-^ttSrS^tc-irtrCfc^aibv^ *%bjcoh« 

^ift«a&«e-f4S©fc. ( b> w8E»i«rtr«± 

fc!(52ft«**»JiW4gW9i: . ( c ) SB 1 

ttBWfmsew i n&tomsm*. o 2 x^-ihrw 

cO^*-y HK^bBUKOWKJBSr/^-^^-ri i fc J: 0 

v§tt«j««a^^-^ £Bfctz fm fc > ( d > tuiavs 
izA't.-irmzBfct&fmb . < e > mie^.^.— f« 

^M^tt^S'J-ri. £ fctcJ: 0 HiflEm 1 JB^HURWWC 
■y HHftlR* ^t=fli d tltf>jX^* fc . lulE^ 2 

mfflgbmm-t zimmLffimm**? 
o ^-*r*B®.'thfmb .(f) mm2m=Hm. 
mm<r)^mimwiimt^hc\bi,zi. K>mm2m7 L 
ftmm®n*!mi l zmt\'-?-*Bi&i-&fmb . 

(g) mTlEJi^a^ii. X^.— 9-at/^2^««S:K'9 

sp a B fc . ( h ) iffism i m^mm/mitv-^-i: 

■km-?*? fc LT^I*S«5:^J-ri» :tti!)M/ 
>-f-^fi£^SSP§fc , ( i ) msZhuyrtfiBtfLZti 

x^t *m#mm<7>£mztm ] ®'gm z b$z-? & wm 

fc, ( j ) liret&H^ftJBSriKU v-^^-T^ ZblzJ:*) 

mrie^ i *^««Wfc:Ji» i ftmmz bjsl l . mr 

IBS! 2 SfH'^MWBWKJlIB 2 ^^SilS & »JS^- 4 gW 
fc **t*£ fc £1Wfc*«^#*^<0*^#«KO?B 
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[0009] zom. miim2mnmRv : ^—*rmii 

tyMMbX^— tltt^'Jnyf^ h^-f H (silicon 
nitride)"C?Bj£3*U fiffe^ 1 4MMii*<*3'S<'U 

[ooio] Mtespg ( a ) <7)tiL finem 1 ma 
m^zw. 3 ww« & $ ^ , fries 
©(c) com, m^imi&Qmw-ytmftLZtL-z 

hi,z%it>. fries© (g) ^4^«e^Bxoi^< 

( j ) cofrie^'j^y^imrlB^i^So^ffiAiiiaj 

[ooii] fittB&iftwi* ai2iMWfavx^— t 

SteP'Jriy-M h5K H"C»(RSfi, infest 3 Rtf* 

4 smmim-im-cmfc $ *i * c k a*a * u\ 

m i -■m5W8mzmmz%tm~r&&fg 



b. ( b ) m 1 *^MK«Wai^» 1 *HHI*« J: 

d tfriem 1 ~» 5ws.m* v?-$-h ztiz**) 

k. ( c > frte^N'^-^^^^Tv^^^^co 

( d ) fftex^-- vmz$dj'&&m?z> z. k c <t o fine 

Ek, ffiem2*^iiimttstiiti-r«»TwiB^^-yc 7 ) 
wmzmox^— vzwmthfmt. < e > friess2 

*^8t^$^¥Stt21S£BMfc$-£6 - k K J: 0 MI2 

vm6mmmzmK)m<m8t, (g) fjie?tsi~m4 

WgmRtmtt. v -if- & ? t LT ml B¥»te 
WfokimthZb iz£ K> h uy+telBi&t&fflBk . 

< h ) mihuy+w&&2tix^&*mtmmcr>-£m 
t,zm i wmnmzmffcthfmb . ( i ) fiiess 1 « 

***a*tt*JW-ft i k 1 ct 0 Mie y^^WMtc 

x^-we&imthfmt . < j ) imffifS3ftWJB* 

BX 0 l& < SP§ k . ( k ) KnE^WftfflKO^iB t=SB 2 % 

*«*®jjt^ftaBk. ( i ) mmiWKMv&mifi 
b izx o fines* i i 

[0012] icon, friessu m3RV&5%mmb 
x^-- ^ejifirie^2, m4Rxsm6Vi)itmizm-2>& 



mmv&n&^w&x'Wtf&tih z t #ai l < , mib 

111, at3atfgJ5flj«JBi:X^— tJHi^Un^-f 
h5>n*T#J«3*U fillets Jft4&tf}B6!Rg«;g(± 
ItttSS^n^ £ k jW34 L V\ 
[00 13] 

W)iat«»}|l*»«Bfc:KW* . 04 li*muz J: 5 
{i^v^^Si)K3 2*^$tiTfeO. «v^«^4Mt 

*gPS:5X *) WtsX o izmmztvtefo ^VVfl 
VtV-Jf- 3 0 £H 3 <t d fc#i£SiVC v ^« . 

[0014] mmm-itu— oummz^mttm 
m2comm¥imz®. : »zit2>tzMzmf£Zix&. hp 

*>. ffi^*?^Mi^AO+^fc»lRS^fcmiElMk 
P-if- 3 0* i: ™c7)^n-/\';^aS:ffi* > )l»a8 1 JSr* 
fc"$-tf>"C*S*Wtcc M PXScov-^'y Sr5i«-r § i t 

[0015] H5^sH8ti*»BB<oas i mmmz£ i 

(i, ¥mWW&2 0<D±.lZ/* v KBMtK2 2 fcJBfiW* 
SP§k , fifte^"-y H»ftJK2 2<D^z% 1 «M 2 4 Sr 

m-^-ssBt. firtemi!i«a®2 4£o±tcm^oAsij 
xstat Lr«rse» i mmm<n-m\b ±mmz 

G-f&WR (HD*>. Mfiemi%WJI2 2(cW-ri.*^JS 

s?ttoav%»«) zm%Lxm2m&m2 6*&fct& 

m®b . fiflB^f*«^3 0 «0*£v^3RT»K«WAftt^ 

^v^s^»-ai««B<o±^«®$^m i «m 2 4 a 

tfSS 2 flsftJB 2 6 ^ A3fW"4 i k t= J: W ~ > 2 5 £ 
®j«"*-*«»kJ:9$rS. 

[0 0 16] ^Oi, tBSESSlW«Ji2 4{i5j-^>'PU 

i^ti^y^Xx^k'T'^fK^^. filler 2^«* 2 

^fl 2 8 „ X^— 9" 2 9&tfStffcP-1f- 3 0 5rffM-f 

fLTV^^#:^2 0c7)^M(CX'<— (I2M&0I 
gfcj: •9*i^a ! ^ii2 8®.t>'X^.--^-2 9 i ) SrJg 

sR-r*s«k, ffiex^-- rm*mim&m-r zzktz 

<fc D 2 0 co^v B Sr 56£izm o 

W*a&m 2 8 b , ^HHilRttA k K8rt-4«r3E 
y\-^-V2 ScOfJI^^?!^^^— 9-2 9k«r^«-TSS 
Bk , fifie*i#>3i^Ji 2 8^X^—9- 2 9 
TV^4«M*ca6K2 0$rS*^t$ii:&ik(cJ: OJE^sg 
^HMi(B«A(0+^(CTKriHIWkP-ir-3 0 5r»)S-r 
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[0 0 17] £eoR, flrfB*^— ^Jitt^Ua^-f b 

hU'^f- 1 at^EVih pyf- 2 SrJgfKf SXfiSr^-f „ 
CI cOIgfSflyfeJi^&^JI 2 8St>'X^— 9" 2 9(03 

#sa ) zm<om< wst , wrawtu— r- 3 oaixg? 

1 4mmi 2 4 * ? t lx mi^mfoma. 20* 

h U y -f 1 Sr^fiS, L , Rt ^RTAHfm B tctiS^v > h 1^ 
yf- 2 gtfBk J: 0 . 

[00 18] .rolls. ffiflEJ£v^^>'?-ltij£V'*f# 
«{R«A<04>jft» (BP^, SHl:l/-f-3 0*«$n 

una* msit&^mttvmz 2»wrv*f 

4Miil3 3 3&»lR-r4lS*7irt. C<0XSIi, MIBfi 

(*I«2 0^I(:Jgi«t (J3l«OXStCj:0»EV^ 
*^*K3 2Rt/j£^*^#«K3 3i:>8r*> SrJftS 
■fiKHk. H?iemi%««2 4 (H7#fiS) coUffi* 4 

«riB£v^*^«ffl«At:«j£v^9)H^ltl«^ 2 £ jm 
U frE«v^3R?4Mi«WBt=tttt^*^HHtlH3 3£ 

jmw i mn t , b?I5^ i ftwf 2 4 t -y fsm 

2 2 <07*SB) tKO^BWkiO**. 
[0019] frfettM^JIttfc?jtt&K*& 

(cvd) "cieii$*ufeiwt«rc«»w-&. mis 

o r . «k £«^Stl«offM:fri£ c i & k , £ 

«^ow^M8Mlft«K)4 i k J: 0 C MPXHO-? 
-^VSr3E*KW«-CS , *0±, &v**?#«Sl«T 

[0020] H9 JbMHl 5li*«ffltf>»52S$ttWk:J: 

Stt, ^N»«HK3 0«)±fc^HiMJi3 2^»*r 
4&Kk, KriB^-y HUMKK3 2 OitcSS 1 ftttfl 3 4 
SrJ&fc-f SfiWgk . HlrfB^ 1 ftJUl 3 4 0_btcJ9r£0:ft 
WIS*>ISL miim 1 H«Jitf>A*«si: ttJKr* 
*3T*-*1MI (BP*>. JBltt»*3 4fcWS:fc*iaiiR 

m^Av^mi) £M^LTJS2wa/i3 6£7]M-f4 

SPgk . fflieff24MKJ| 3 6 ^tWScOAJPJXSKlW 
friaSS 2 ftftft 3 6 CO A*«s k ttR* 4 A»P 

tt<D&V*Mf) £^7BLTS&3^«Jl3 8£»f 4f& 

pgk . ¥g**K3 ocofc^mttffimmARvm^m 

0*4. 



[0021] ro^s, fria^i^«J13 4tiv-uay?- 
o o Agjgo*£ •nvmvzjm l . flriass 3 mtJi 3 

Sfiy'jnyf^ h^'f FS:4 0 00AgflW>ff3TM 
^UTJfM-r-l.. HI OteX^-^4 2&lXila6S2^JI 

3 5t><m^tix^h^mw.m^3 onamizmm* 
mm-&ztiziW4iimmzf8iR-r&m!b* me 
w.A^mmA ooxic^y w Ytwrnhx 
x^-ym wmnumzx. 0x^—9-4 2^t>"ai6j2 : 

Al4 3t^) Sr^-TSa^fk. mriex^— 9-J1S: 
^^rttA^J-T & £ k K <t 0 JEW «^»««« A CBUfiW 
i»mne^°^->-3 5WffllMS:Sa^^— f 4 2k, 

«cs« 3 0 b srs^tca d a^a^ 

ma 3*BtfL-t &$mt. m^x?tomffl&A<&m#: 

«K3 0 SBMbS-frftifctcJ: 0/£v%3lH4J-Jt««A^) 
««ftW-f-4 4 ^ffM-fSSPtk J: O^rS. 
[0022] HI 1 {i[a6c7)X'<--9-4 2 , ittfJ&^Jl 

4 3, *4fl»KJi4 0at^ap(3!Hl«J138S:K l ?life^Jt 
a«)BrffiBIT*4 .012 ti/£u blsy-f- 1 h 
l/yf2t»fttSlS**t. ££T\ BMtU-lf- 

4 4M?m2mmm 3 e atM^xrt txmi^mfo 

mWL3 0 £ k lei 0Z£^*^«I«« 

[0023] zco^ msvK^b^y^im/^^ b 

lsy*2iim7X*7nL,t:Xo%MmX'&f&%ti&. HI 
3\ZbUyj-l, 2* i ^$^TV^^**«3 0cr) 
£MIZC V D*s*-CBMl;«i*aWB tT««^««4 6 * 
ML^«IItJ)S. HI 4«l£i^3R : F»KR4 
8aWKV>3IH t *Ki!4 9 tJRtftrfcXSt^fe W 

» o , mem 1 wxm 3 4 comrntmm zn&t x-mz 

MI14 6 (HI 3mm ^CMPtiitW 

l, m^mtttmmBizim^m : Fftim4 9t:&j&. 

[0 0 24] £OR. IS2!}?JK®3 6 (Hi 3«S) t 

ftcKOi**^*. hi 5\m\^mm3A (Hi4# 

B8) a^-y HBMUK3 2 (Hi 4 #85) SrJROI^V^ 
a^BnBaf**. mffBHl 5Sr#^-T-S.k, friBffi^ 
Sg^Stffil 4 8 WIS® (±¥ffi(^ JftS itT ^ h Z k 

*. hi 67^04 3ii^m<7>m3mmmizxhm : T 

[0025] HI 614^^— ^4 9 SrJBj£r4HI£* 
■r. CicoxSfi, 4^«4 0(OH:a- 7 h'BHUR4 

2 ew k , frie^" y h imubn 2 «o±icm 1 

~^5^Jf4 4, 4 6, 4 8, 5 0aV : 5 2 SrJi&fc 

^*-T4KP§k , ^«*»K4 o cofc^mttmm&A 
a^j-t 4 dktcj: , 9y^-v49 zmm-&w%t x o 



£6. 

[0026] £*>i&, friE»i, »3&tfis5iwrjB4 

4. 4 8, 52{i^U=?y^>f h5^f FTMSU MIS 

m2Rv : m4mmm4 6.50 ^mmx-mm-t . 0 
-rsxssr^-t,. -roxsti. f^^-y4 9*»»jR 

6Wgm5 4£BfctZ>mgt. «fiEJS6!|MCJi5 4«0 

56) «:JBjaW4«Mfc, BuiB^^— 9-iit:P^1t^J 
-f £ i t J: OJSv^^«i»^At(i:X^— 9-5 6 £ 

®b£ l , av ^m=Fsmm& b {ctis^a^e 5 s & 

■tir-S.it tci: 0 *<04>A«5fc:lMkU— f - 6 0 Sr^fifc-T 

[0027] Si 8««EX^-1f 5 6 . 5 
8. *6ftK»5 4&ira5!ft«*5 2£E9l»V"fc« 
OTBrffiHTJbS. Hi 9<,t!K^huyf-l , l^M^y 
f-2^t>'X^— 9-ft6 2 2r^-t?>IS£^-r. 

UTitriE^*s«4 o sa^rttASi-r 4 - 1 «fc oje 

EbWyf-l, 2#^j£§ftXV>&¥&ft&&4 0<7)£ 
HfcSiillMkfl!* * i fc fc «t 9 x^-imi ( £1 
ftOXSfcU: 9*^— 1»6 2 ) tJBift-rsgW 

M/yf 1. 2 OfflMStc^-lrti 6 2 SrfM-TI. SPg 

[0 0 2 8] ,I<7)BL 9"&6 2£JIM-fi>*:£><D 

*u 02 1 oj; -5 ^frte04 o^*iij^ffltc*e^s 
nm 5 4 * . £ <opsi , fit e*e*»me 5 4 tic 
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